Cellular localization and regulation of glutamine synthetase in primary cultures of brain cells from newborn mice.
The cellular distribution of glutamine synthetase was determined by indirect immunofluorescence in cultures of dissociated brain cells from newborn mice. The enzyme could be detected in about 40% of all cells, among which cells with astrocytic morphology were clearly identified. Treatment with the glucocorticoid dexamethasone led to a strong increase in the number of positivity stained cells. Enzyme induction by dexamethasone was maximal after 36 h and at a concentration of 0.1 micrometer. Under these conditions glutamine synthetase specific activity was elevated about six fold. Steroid hormones other than corticosteroids had no effects. The basal activity in these cultures was near that found in brains of newborn mice, but far below the activity in adult brains, showing that in culture the normal development of these cells is disturbed. A comparison of glial and neuronal cell lines showed that glutamine synthetase is present in both types of cell lines at a very low specific activity. Inducibility of this enzyme by dexamethasone was found in glial but not in neuronal cell lines.